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Abstract 
Studying the communication systems that arise in spontaneously occurring cases of 
degraded linguistic input can help clarify human predispositions for language. Some 
deaf individuals born into hearing families, who do not receive conventional 
linguistic input, develop gestures, called “homesign,” to communicate.  We examined 
homesign systems used by four deaf Nicaraguan adults (ages 15-27), and evaluated 
whether homesigners’ hearing mothers are potential sources for these systems.  Study 
One measured mothers’ comprehension of descriptions of events (e.g., “A man taps a 
woman”) produced in homesign and spoken Spanish.  Mothers comprehended spoken 
Spanish descriptions (produced by one of their hearing children) better than they 
comprehended homesign descriptions, suggesting that each mother shares spoken 
Spanish with her hearing child to a greater degree than she shares homesign with her 
deaf child.  Study Two randomly matched each mother with a Deaf native user of 
American Sign Language (ASL) and compared their comprehension of the same 
homesign descriptions.  ASL Signers performed better than mothers, confirming that 
homesign productions contain comprehensible information, to which mothers are not 
fully sensitive.  Taken together, these results suggest that mothers are not the source 
of their deaf child’s homesign system. 
 
  
Introduction 
The language sciences have long grappled with the question of what drives language 
acquisition.  At the heart of this debate is the question: What are the contributions of 
language input versus the contributions of the learner? Previous approaches to this question 
have compared the input children receive with what they produce (e.g., Furrow et al. 1979, 
Huttenlocher et al. 1983, Gleitman et al. 1984, Lieven & Tomasello 2008), to discern the 
child’s independent contribution to the language acquisition process.  Other approaches try 
to determine children’s language-learning mechanisms by comparing the acquisition 
patterns of children learning different languages (e.g., Slobin 1985).  Some studies have 
have attempted to identify children’s language-learning patterns and the mechanisms that 
underlie these by assessing their learning of non-language or non-native language input 
(e.g., Berko 1958, Brown 1957, Saffran et al. 2008, Hudson-Kam & Newport 2009, 
Naigles 1990). Still others compare the language produced by typically developing children 
to that produced by children with developmental disorders (e.g., Williams Syndrome, 
Down’s Syndrome, and Autism Spectrum Disorder) to assess the impact of perturbations in 
the child’s biological development on their language capabilities (e.g., Bellugi et al. 2003, 
Harris et al. 1997, Vicardi et al. 2002, Swensen et al. 2007, Eigsti et al. 2002).  However, 
these kinds of approaches face many challenges: linguistic input in typical language 
acquisition environments is complex, variable, and difficult to quantify, complicating the 
task of disentangling the contributions of a child’s input from those inherent in the learner.  
Furthermore, studies that compare language input and output in typical acquisition 
situations may not allow us to sufficiently address the question at hand.  In these situations, 
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we expect that the child will closely model her input; thus the types of utterances that will 
actually reveal the child’s independent contribution to the language learning process are 
rare.  The only real way to tease apart the effects of the input and those of the learner would 
be to experimentally manipulate the whole of a child’s input; given that this would be 
extremely unethical, however, these studies represent excellent approaches to teasing apart 
the two factors under study. 
Studying the communication systems that arise in spontaneously occurring cases of 
degraded linguistic input can help further clarify human predispositions for language. The 
structure of language is complex and regular; in typical acquisition situations, learners 
have full access to this structure. In the cases of degraded input discussed here, the 
structure of the input children receive may be neither complex nor regular.  Previous 
research has shown that children can surpass impoverished or inconsistent linguistic input, 
producing structures that are more complex or more regular than those they receive. 
Bickerton (1983) discusses a situation in which immigrant laborers in Hawaii developed a 
variety of pidgins, rudimentary blends of their native language and English, to use in 
communicating with each other.  The children of these workers, exposed to their parents’ 
pidgins, unconsciously created a more complex language system, Hawaiian Creole 
English.  Singleton and Newport (2004) present a case study of Simon, a deaf child raised 
by deaf parents who were late learners of American Sign Language (ASL).  Various work 
has demonstrated that later ages of acquisition of a first language correspond with lower 
levels of proficiency in that language, as demonstrated by poorer comprehension and 
irregularities in production (e.g., Newport 1990, Mayberry 2010).  As late learners of 
ASL, Simon’s parents exemplified some of the patterns observed for this population in 
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their own productions.  Singleton & Newport (2004) found that although Simon's parents 
produced inconsistent morphological structures, Simon's productions were more organized 
and regular.  For example, Simon’s mother and father demonstrated correct use of the 
LINEAR path morpheme 79% and 62% of the time it was required on the Verbs of 
Motion Production test (T. Supalla 1982); Simon correctly produced this morpheme 96% 
of the time. The authors determined that Simon was “frequency boosting,” or increasing 
the use in his own production of those forms that one or both of his parents produced most 
frequently and that participated in consistent form-meaning mappings. In this way, Simon 
surpassed the input he received from his parents.  
Research examining a recently emerging sign language in Nicaragua (Nicaraguan Sign 
Language [NSL]; Kegl & Iwata 1989, Kegl, Senghas, & Coppola 1999) has found 
evidence for increasingly complex and consistent structures with each successive 
generation that acquires the language.  Furthermore, researchers have found that the 
children in the community, rather than adults, are responsible for these changes (e.g., 
Senghas 1995, Senghas & Coppola, 2001). 
The studies discussed above demonstrate that children can exceed their linguistic 
input.  However, as some kind of language input is present, these cases still cannot 
completely enumerate the full capacities of the language learner in the language 
creation/regularization process.  Many questions remain: Can learners without typical 
linguistic input invent any or all of the features that appear in established languages?  Do 
they need raw materials (in their environments) on which to base what they invent?  What 
are the environmental conditions that support the innovation of particular linguistic 
features?  In another line of work, researchers have turned to a more acute case of 
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spontaneously occurring language deprivation to help answer these questions.  Some deaf 
children born into hearing families have no access to signed or spoken linguistic input. 
These children nevertheless use a system of manual gestures, called “homesign,” to 
communicate (see Goldin-Meadow 2003, and Morford 1996 for a review of work on 
homesign systems in childhood and early adolescence). 
Homesign has many, but not all, of the features of fully developed languages, such as a 
stable lexicon, basic syntax and morphology (Goldin-Meadow 2003). Goldin-Meadow 
and colleagues found that the homesign gestures of the young deaf children they 
observed contained distinct types of gestures, which the children used as arguments and 
predicates.  Most of the child homesigners’ gestures tended to be iconic, because they 
needed to be understandable to each child’s hearing communication partners.  However, 
the children also produced some forms that were less iconic (e.g., using a two-handed 
gesture for “break” that depicted the physical act of breaking a long, thin object into two 
parts to mean that a differently shaped toy was non-functional), and used their gestures in 
more abstract, language-like ways (e.g., using points, which tend to pick out things 
present in the immediate environment, to refer to non-present entities).  Each child’s 
lexicon of gestures could be classified in terms of an independent morphological 
structure.  The gestures were made up of a limited number of handshape and motion 
forms that were used combinatorially, and which showed consistent form-meaning 
pairings.  The homesigning children studied also combined their gestures in systematic 
ways to produce simple and complex sentences.  Analysis of production probabilities (the 
likelihood of producing a gesture for a particular semantic/thematic role) indicates that 
homesigning children’s structure their sentences according to predicate frames, in the 
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same way that children acquiring language under typical circumstances do.   Child 
homesigners also use their homesign to express the same range of meanings as do hearing 
and deaf children in the early stages of typical language acquisition.  Languages are 
characterized as a set of finite elements that can combine in hierarchical and rule-
governed ways to produce an infinite number of meaningful utterances (e.g., Chomsky, 
1959). The kinds of regularities shown by children’s homesign gestures and gesture 
combinations indicate that these homesign systems are systematic and productive; thus, 
they function as linguistic systems. 
Extensive research has shown that the gestures and gesture combinations produced by 
the mothers of child homesigners lack the morphological or syntactic structure observed in 
the children’s productions (e.g., Goldin-Meadow & Mylander 1984, 1990; Goldin-
Meadow et al. 1994, Goldin-Meadow 2003).  Thus, the patterns observed in child 
homesign are not passed down from mothers.  Although mothers do produce some 
gestures with their deaf children, which may serve as the foundations for their children’s 
productions, child homesigners go beyond the input they receive.  
It is important to note that mothers of the homesigners studied by Goldin-Meadow and 
colleagues do not use a great deal of gesture with their deaf child.  These parents’ focus is 
on teaching their children spoken language (which the children are nevertheless 
unsuccessful at acquiring), and mothers produce fewer tokens and types of single gestures 
than their children, and very few gesture combinations. Furthermore, mothers’ gestures 
tend to be produced while they speak (these are called co-speech gestures).  Goldin-
Meadow and colleagues found that co-speech gestures produced by hearing individuals do 
not pattern in systematic ways with respect the other gestures (Goldin-Meadow et al. 
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1996), and that even gestures produced without speech by hearing individuals do not show 
internally contrastive, systematic “morphology” (Singleton et al. 1993).  Given these data, 
and the way in which mothers of child homesigners gesture with their deaf children, it is 
perhaps unsurprising that mothers are not directly responsible for the structure in their 
deaf child’s homesign systems. 
The work done with child homesign systems has begun to answer some of the questions 
posed earlier in the introduction.  We know that children, given only minimal gestural 
communication with a small number of communication partners, can innovate basic 
morphological systems, lexicons, and show evidence of rudimentary syntax.  Nevertheless, 
this work can only tell us about the language creation capabilities of children under the age 
of six, who use their homesign systems for a short time, and who are not regularly engaged 
by communication partners in gesture. 
The research reported in this thesis examines homesign systems used by adult deaf 
individuals in Nicaragua.  Crucially, these homesigners have hearing communication 
partners (family members and friends) who regularly engage the homesigners using 
gesture, unlike the young deaf children studied by Goldin-Meadow and her colleagues. 
Furthermore, the deaf individuals with whom we work develop and use their homesign 
systems as their primary means of communication for their entire lives. These homesigners 
rarely interact with other deaf individuals, are not part of the Deaf community that uses the 
recently emerged Nicaraguan Sign Language (NSL) (Senghas 1995; Senghas & Coppola 
2001), and have had little to no formal education. Thus, they do not learn conventional sign 
language, and they have not acquired the Spanish spoken around them. 
 7 
The homesign systems used by adults in Nicaragua display many linguistic features thus 
far unattested in child homesign systems: for instance, the grammatical relation of Subject 
(Coppola & Newport 2005), proto-pronouns (Coppola & Senghas 2010), use of space, and 
devices for establishing reference (Coppola & So, 2005). The finding that adult homesign 
systems show more abstract linguistic features may be  partly due to the fact that the 
productions of the two groups differ in a way that necessitates different approaches to 
coding and analyzing the utterances.  The child homesign work is based on spontaneous 
production, collected in free-play sessions. Therefore, the analyses of structure in child 
homesign have been primarily based on semantic information.  In contrast, Coppola and 
her colleagues used an elicitation paradigm (difficult—although not impossible—with 
children) that allows systematic examination of the presence of more abstract and complex 
linguistic elements.  It is possible that child homesign has similar features, but we cannot 
tell given the nature of child homesigners’ productions and methods of analyzing these 
productions.  It may also be that as homesigners age, their developing cognitive abilities, 
and/or their increased exposure to a variety of situations, support further development of 
more complex linguistic features in their homesign systems.  Finally, it may be that the 
adult homesigners’ communication partners, who have already acquired a language 
(Spanish), contribute these more complex features to the homesign systems.  
The homesigners in Nicaragua are socially integrated into their respective families and 
communities, and their communication partners use gesture and not speech to communicate 
with the deaf person they know (Coppola 2002).  Crucially, Nicaraguan communication 
partners combine gestures (Coppola 2002, Coppola et al. submitted), which the mothers of 
child homesigners very rarely do.  This may provide a richer communicative environment 
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for the homesigners in Nicaragua, which could in turn influence the development of their 
individual homesign systems.  Given this environmental difference, and the accumulated 
interactions over time between an adult Nicaraguan homesigner and his or her 
communication partners, it is possible that these communication partners may have had a 
greater contribution to the development of these adult homesign systems than Goldin-
Meadow and colleagues found for the mothers of child homesigners.  This pattern of 
transmission of a homesign system from mother to child has been suggested, for example 
by Frishberg (1975; p. 713). 
There are a few possible ways in which partners might contribute structure to adult 
homesign systems: first, hearing Nicaraguan communication partners may be translating 
features of their own native language, Spanish, into the gestural modality, and these 
gestures then serve as input for the homesigner over time (either via gestures produced with 
speech, called co-speech gesture, or in gesture alone).  Alternatively, research has shown 
that when hearing individuals produce gesture in the absence of speech (and thus gesture 
assumes the primary responsibility for communication), standard ordering patterns emerge, 
based loosely on semantic role (Goldin-Meadow et al. 1996).  This pattern is constant 
across different cultures and across spoken languages of different typologies (Goldin-
Meadow et al. 2007).  As the Nicaraguan communication partners primarily use gesture 
without speech to communicate with the deaf person in their family, it is possible they are 
using similar gesture ordering patterns that Goldin-Meadow and colleagues have found in 
American hearing gesturers’ productions. Thus, communication partners might be 
providing an already-structured gesture model that is then incorporated into the homesign 
system used by their deaf relative.  One step in determining the source of the linguistic 
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features we observe in mature homesign is evaluating family members’ potential 
contributions. 
Studies 1 & 2: Prospectus 
Study 1 asks whether mothers of adult homesigners are driving the development of their 
child’s homesign systems, by assessing mothers’ comprehension of homesign productions.  
We make the claim (explained in more detail below) that if mothers are driving the 
development of the systems, they should understand homesign productions.  However, it 
may be the case that the productions of homesigners are incomplete, unstructured, or 
otherwise difficult or impossible to understand.  Study 2 addresses this possibility by 
asking native Deaf users of American Sign Language to view homesign productions, and 
compares their comprehension of homesign to that of each homesigner’s mother. 
Study 1 
I begin by evaluating mothers as potential sources of distinct homesign systems used by 
four deaf adults in Nicaragua. In typical language acquisition situations, mothers serve as a 
primary source of linguistic input for their children, via communication with and around 
those children; it may be that the same pattern is present here (i.e. that the mothers of these 
four deaf individuals modeled a gestural system, which the homesigners adopted).  
Furthermore, the significant gestural communication experience mothers have with their 
deaf child (Coppola 2002) makes them potential candidates for the source of that child’s 
homesign system. It is important to note at the outset that we cannot comment on the 
earliest stages of each system’s development, as we have no observations from that period.  
However, we can make inferences about mothers’ contributions to their (now adult) child’s 
homesign system in its current state.   
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There are different approaches that can be taken in evaluating mothers’ contribution to 
these systems. We can, as Goldin-Meadow and colleagues (Goldin-Meadow et al. 2007, 
and many others) and Coppola (2002) did, compare productions of homesigners and their 
mothers to see whether there are matching patterns.  However, looking at homesigners’ and 
their mothers’ productions at the present time does not necessarily reflect the state of the 
homesign system as it was developing, and an analysis of homesign productions is an 
extremely intensive undertaking. Examining mothers’ comprehension of homesign 
productions at the present time can also provide insight into whether they are the source of 
their deaf child’s homesign system in its present state.  Like an analysis of production, an 
analysis of comprehension leaves open the possibility that mothers might in fact have 
learned homesign from their deaf child.  If mothers are responsible for innovating and 
transmitting the entirety of their deaf child’s homesign system, they should comprehend 
their child’s homesign productions. Even if their initial gesture productions were 
unconsciously structured (as appears to be the case with hearing gesturers’ productions) 
rather than consciously devised, if the homesigner faithfully adopted the system and 
continued to use it with his/her mother without changing it, we expect that mothers should 
become masters of the system, at least in comprehension.  If they do not comprehend their 
deaf child’s homesign system, that would suggest that mothers do not drive the 
development of these homesign systems.  While mothers might still have provided the 
initial input for their child’s homesign system in this case, not understanding homesign 
productions would indicate that mothers are not masters of the system, and it is likely that 
the homesigner him- or herself has made a non-trivial contribution to the system’s 
development. The studies presented here examine the comprehension of homesign by 4 
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mothers of adult homesigners, as a first step in assessing whether these mothers might be 
the source of adult homesign systems. 
Study One: Predictions 
If mothers invent and pass down homesign systems to their deaf children in the same 
way that they serve as models for the spoken Spanish acquired by their hearing children, 
we would expect mothers to comprehend descriptions of events produced by their deaf 
child at least as well as they comprehend spoken Spanish descriptions of the same events 
produced by one of their hearing children.  
Participants 
The homesigning participants and their families were recruited between 1996 and 2004, 
through community contacts.  They have participated in a variety of research tasks since 
their recruitment, and are familiar with both the researchers themselves and the research 
procedures we use. 
 
Producers:  
Four deaf adult Nicaraguan homesigners (1 female), ages 16-26 at the time of 
production, produced the homesign descriptions used as stimuli for this task.  All four 
homesigners were deaf, with very minimal knowledge of spoken or written Spanish.  
Some could produce and/or comprehend a limited number of common spoken Spanish 
words, such as “mamá,” “papá,” and “agua” (water). All find writing their names 
effortful. They had had little to no formal education, had not acquired Nicaraguan Sign 
Language or any other conventional sign language.  They each used their homesign 
system as their primary means of communication with family and friends.  Crucially, 
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they do not interact with each other, which means that their homesign systems developed 
independently, and were thus distinct from one another (although they share some 
general properties, as discussed in the introduction). 
Four hearing siblings of homesigners (1 female), ages 17-43, produced the spoken 
Spanish descriptions. The siblings were native monolingual Spanish speakers, had an 
average of 8.5 years of education (range 0-14), and had not acquired NSL. 
 
Receivers: 
Four hearing mothers (45-60 years old) of the adult homesigners described above.  The 
mothers were native monolingual Spanish speakers, had an average of 2.25 years of 
education, and had not been exposed to Nicaraguan Sign Language. 
Materials 
The stimuli were descriptions of 83 simple videotaped events involving live actors and 
real, everyday objects (6 of which were practice items; see Appendices for complete lists 
and descriptions of all items).  The events featured one or two participants in a variety of 
thematic roles; the two-participant events included combinations of animate and 
inanimate participants (two inanimate, one animate and one inanimate, or two animate 
participants). The two animate participants in the events were the same man and woman 
throughout, and the inanimate participants were objects such as “cup,” “banana,” and 
“flower.” Example events include “A man kisses a woman” and “A sheet of paper 
burns.”  In the events containing two animate participants, the thematic or locative roles 
could be reversed.  For instance, in the event “A man kisses a woman,” the man is acting 
as an agent and the woman as a patient; however, in a real-life situation, a woman is 
equally likely to act as an agent and kiss a man (who is, in that case, a patient).  This is 
relevant for the discussion of 
The comprehension array used in this task included four pictures.  One picture always 
depicted the target event.  For one
depict: a) the same participant/object involved in a different 
Action”); b) a different participant/object involved in the same 
Entity”); or c) a different participant/object involved in a different 
(“Unrelated”). Comprehension arrays for some items contained one of each type of foil, 
and arrays for some items contained either (a) or (b) and two (c) pictures.  
a sample comprehension array for an animate one
sneezes”), and Figure 2 
participant event (“A piece of 
 
Figure 1. Comprehension Array for Animate, 1
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the picture foils in the comprehension array (See below).
-participant events, the non-target foil pictures could 
action 
action/state 
-participant event
shows a sample comprehension array for an inanimate one
paper burns”). 
 
-Participant Item ("A woman sneezes")
 
or state (“Other 
(“Other 
action/state 
Figure 1 shows 
 (“A woman 
-
 
Figure 2. Comprehension Array for Inanimate, 1
 
 
For two-participant events
participants involved in revers
in the same action with a different entity (
involved in a different action (“Other Action”); or 
unrelated action (either with or without a second entity; “
sample comprehension array for an animate two
“A man kisses a woman
participant event (a “Non
a sample array for a mixed two
“Non-reversible” event: “A man pus
 14 
 
-Participant Item ("A piece of paper 
burns") 
, the non-target foil pictures could depict
ed thematic roles (“Reverse”); b) one participant involved 
“Other Entity”); c) the same two participants 
d) one participant 
Unrelated”).  Figure 
-participant event (a “Reversible” event: 
”), and Figure 4 shows a sample array for an in
-reversible” event: “A candle is in a bowl”), and F
-participant (1 animate, 1 inanimate participant) event (
hes a chair”) 
: a) the same 
involved in an 
3 shows a 
animate two-
igure 5 shows 
a 
Figure 3. Comprehension Array for (Animate) 2
Figure 4. Comprehension Array for (Inanimate) 2
Figure 5. Comprehension Array for (Mixed) 2
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-Participant Reversible Item ("A man 
kisses a woman") 
 
-Participant Non-Reversible Item ("A 
candle is in a bowl") 
 
-Participant Non-Reversible ITem ("A man 
pushes a chair") 
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Homesign descriptions were produced by the homesigners described above in the 
presence of a communication partner in 2002 and 2004; the productions of three of the 
four homesigners in the current study were originally analyzed in Coppola & Newport 
(2005), which also lists the stimulus items.  We clipped the most complete descriptions of 
each event, from the first time each homesigner described the events, and compiled them 
into QuickTime video files. 
Spoken Spanish descriptions of these same events were produced by a hearing sibling 
of each homesigner described above, in the presence of their mothers in 2011. 
Procedure 
In 2011, each mother watched the previously videotaped homesign descriptions (83 
total) produced by her own deaf child. The task is divided into two subtests, each 
beginning with 3 practice items, to ensure that mothers understood how to do the task.  
We are confident that mothers understand how to do the task, as 3 of 4 of them had 
completed the task (though using live descriptions only) in the past, either as producers or 
receivers or both (see Table 1).  
 
Table 1. Number of Times Mothers Completed (Live) Task Prior to 2011 
Participant 
Number of Times 
as Producer 
Number of Times 
as Receiver 
HS1 Mother 2 2 
HS2 Mother 4 5 
HS3 Mother 5 5 
HS4 Mother 2 2 
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Mothers watched each description as many times as they wanted, then selected, from an 
array of four pictures, the picture that best matched that description. One picture was a 
still from the target (correct) event, and the others were distracters. 
Mothers also listened to spoken Spanish descriptions of half the events, produced by 
one of their hearing children in real time.  They then chose, from the same 
comprehension arrays described above, the picture they thought best matched the spoken 
Spanish descriptions.  I only asked Mothers to do this task with half the events—one 
subtest—because each subtest can take between 30 minutes and an hour to complete (and 
this time tends to be higher when done with live descriptions). Mothers participated in a 
variety of tasks during the session in which these data were collected; I decided to have 
them complete only one subtest in spoken Spanish to ensure that they did not become 
fatigued. Two Mothers heard descriptions of the events in Subtest A, and the other two 
Mothers heard descriptions of the events in Subtest B (see appendix). These two subtests 
are approximately equivalent in number of items, and distribution of different item types.  
The order of administration of the HS and Spoken Spanish descriptions was 
counterbalanced. 
Coding and Analysis 
Both tasks were videotaped, and each picture choice was coded for correctness and 
foil type chosen.  The 6 practice items were excluded from the final analyses.  During 
data collection, an additional 12 members in the 4 homesigners’ families also completed 
the homesign comprehension task (although the results of their performance on the task 
will not be presented here).  An analysis of errors across all members of all four 
homesigners’ families was calculated.  Based on this analysis, five additional items were 
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removed because more than 75% of the members in all families (who gave an answer for 
that item) answered those items incorrectly (see Table 2, below).  These items were 
thought to have been particularly opaque.  For example, three of the items (“A pile of 
stones disappears,” “Ice (on a plate) melts,” and “A ball appears”) seemed difficult 
because some of the Homesigners did not fully understand the events, and thus did not 
describe the target actions.  Furthermore, it was difficult to depict the events in the 
“Correct” pictures in the comprehension arrays for these two items.  The “Correct” foil 
for each of these events showed two half-pictures: the left half showed the starting state 
of the target participant, and the right half showed its resultant state. Either of these 
factors, or a combination of the two, might have resulted in low rates of comprehension 
for these items. I did not want to unfairly bias Receivers’ performance rates on homesign 
comprehension by including items that were apparently incomprehensible (for the 
reasons described above).  Therefore, the remaining analyses are taken from a total pool 
of 72 items. 
 
Table 2. Excluded ("Bad") Items 
Subtest Item Number Item Description 
Proportion of All Family 
Members who answered 
incorrectly 
B 35 A pile of stones disappear 0.93 
A 29 A woman crouches in the shade 0.87 
A 34 A ball appears 0.81 
B 8 Ice (on a plate) melts 0.81 
A 38 A man lies on the floor 0.75 
 
Due to the small number of participants and the structure of these data, I cannot use 
parametric analyses that compare the average proportion correct across homesign 
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families for two conditions (such as t-tests or ANOVAs).  I use an exact binomial 
probability test to compare each participant’s proportion correct (on each task they 
complete) to chance, and McNemar’s Test for Correlated Proportions (somewhat 
analogous to a Chi-squared test) to compare performance of Mothers on Homesign versus 
Spoken Spanish comprehension (in this study) and performance of ASL Signers to that of 
Mothers on Homesign comprehension in Study 2.   
Results & Discussion 
The data from Mothers’ performance on the homesign and spoken Spanish 
comprehension tasks were matched for item on the subtest Mothers completed in spoken 
Spanish, resulting in an analysis of between 37 and 39 items for each pair.  The 
performance of Mothers on homesign and spoken Spanish comprehension is summarized 
below, in Table 3 (the data for Mothers’ comprehension of both subtests of homesign 
descriptions is summarized in Table 4).   
Table 3. Mothers' Comprehension of Homesign vs. Spoken Spanish 
Participant 
Number 
of Items 
Proportion Correct 
on Homesign 
Proportion Correct on 
Spoken Spanish 
P-value (2-tailed), 
McNemar’s Test 
for Correlated 
Proportions 
Homesigner 1's  
Mother 37 0.43 0.92 p<0.001 
Homesigner 2's  
Mother 37 0.70 0.92 p=0.057 
Homesigner 3's  
Mother 39 0.59 0.77 p<0.05 
Homesigner 4's  
Mother 38 0.47 0.76 p<0.01 
 
The mothers comprehended both homesign and spoken Spanish descriptions at rates 
significantly better than chance (25%; exact Binomial test, p<0.001). However, despite 
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performing above chance on homesign, Mothers comprehended spoken Spanish 
descriptions better than they comprehended homesign descriptions of the same events 
(For 3 mothers, p<0.05, McNemar’s Test for Correlated Proportions; fourth mother, 
p=0.057). This result acts as a built-in control, showing that mothers are not having 
trouble with the task itself, but rather with the content of the homesign descriptions. 
Comparing Receivers’ comprehension to different levels (e.g., 25%, 33%, 50%) can 
give us clues as to how much of the descriptions (homesign or spoken Spanish) they 
understand.  For example, in an event like “A man kisses a woman,” the picture choices 
show: a) A man pushing a chair; b) A man sitting; c) A man kissing a woman (the correct 
choice); and d) A woman kissing a man (see Figure 3).  One homesigner’s description of 
this event was glossed as MAN WOMAN KISS.  If the receiver understands the gestures 
for the participants, or even just the action gesture the homesigner produced for this event 
description, picture choices (a) and (b) could be eliminated. It is also possible for Mothers 
to narrow their choices based solely on a general, non-linguistic strategy.  They might 
have noticed, for instance, that two of the picture choices contained the same two actors, 
engaged in the same action (although in different thematic roles), and reasoned that the 
correct choice must be one of those two pictures. The performance of three of the four 
mothers does not significantly differ from 50%.  Regardless of the strategy they might be 
using to complete the task, Mothers’ performance indicates that they do not understand 
enough of the homesign description to select the correct picture more than 50% of the 
time; however, we may not be able to make claims from these data about exactly what 
mothers do understand.  In future work, we will more carefully control for both general 
cognitive ability (including use of general strategies to complete tasks such as these), and 
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to help us identify what parts of the homesign descriptions mothers are understanding 
(see the Results & Discussion section of Study Two for a brief attempt at the latter with 
these data). 
The Mothers of Homesigners 3 and 4 do not perform at ceiling on comprehending 
spoken Spanish, as we might expect, given that the events are simple, and Spanish is their 
first language.  It is possible that the spoken Spanish descriptions were unclear for these 
items.  Homesigner 3’s Mother answered nine items incorrectly (out of 30 included in 
analysis); for some of these items the description was clear, but for others picture choices 
may have been ambiguous given description.  For example, for the event “A woman 
frightens a man,” Homesigner 3’s Brother produces the description (using both spoken 
Spanish and gesture, “A woman [unintelligible], and a man [mimics arm movements of 
man in gesture].” Both the “Correct” and the “Reverse” picture choices show the man 
with his arms in the position described in gesture by Homesigner 3’s Brother.  It is 
possible that the verb produced (in Spanish) after “woman” disambiguates the 
description, but poor sound quality on the video recording of this item does not allow me 
to determine this.  It is also possible that, given the nature of the task and Mothers’ 
cognitive abilities, 75% is ceiling performance.  In future data collections, I plan to 
administer a nonverbal test of general cognitive abilities, to determine whether individual 
variability in general cognitive abilities might have contributed to Mothers’ differential 
performance on the spoken Spanish task.  
The fact that Mothers comprehend spoken Spanish descriptions better than homesign 
descriptions suggests that Mothers play a different role in the communicative 
development of their hearing and deaf children:  they share, and are likely a main source 
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of spoken Spanish input for their hearing children, but do not share or transmit homesign 
to their deaf children in the same way. This finding accords with previous studies of the 
systematicity in child homesign systems, which is also not attributable to the deaf 
children’s mothers (Goldin-Meadow & Mylander 1984).  However, study 2 explores an 
alternative possible reason for Mothers’ poor comprehension of their adult child’s 
homesign: namely, whether the homesign descriptions themselves are comprehensible. 
Study 2 
The results from Study 1 show that Mothers do not fully understand homesign 
descriptions.  Each mother has had between 20 and 30 years of experience 
communicating with her deaf child; why should their homesign comprehension levels be 
so low? It could be the case that Mothers are simply not masters of their adult child’s 
homesign system, in its present state.  It might also be the case that the homesign 
descriptions themselves are the cause; perhaps Mothers fully understood the descriptions, 
but the descriptions themselves did not contain sufficient information for mothers to 
succeed at the task.  We address this in Study Two by having a Deaf native user of ASL 
(ASL Signer) watch descriptions produced by one homesigner, and comparing the ASL 
Signer’s comprehension of homesign to that of each homesigner’s Mother. 
Study Two: Predictions 
If ASL Signers comprehend homesign productions at levels equal to or worse than 
homesigners’ mothers, it might be the case that those productions do not contain 
sufficient information to allow any receiver to succeed at the task.  If, however, ASL 
Signers comprehend homesign descriptions better than homesigners’ mothers, the 
descriptions do contain enough information to succeed at the task.  
 23 
Participants & Methods 
Four fluent Deaf users of ASL (3 females), ages 21-66, who did not know the 
homesigners or their homesign systems, participated in this study.  The ASL Signers had 
all been exposed to ASL before the age of five, used ASL every day, and had an average 
of 15.25 years of education.  They also know and use written English to varying degrees 
every day (as is common with most ASL Signers), and are functionally bilingual.  I 
randomly matched each ASL Signer with one homesigner’s mother; that ASL Signer 
watched the same homesigner’s productions as did the mother, and chose, from the same 
picture array, the photo that matched each event description. The task was videotaped, 
and each picture choice was coded. 
Unlike the Mothers, the ASL Signers saw all six practice items at the start of the task. 
We did this to ensure that they had learned the homesigner’s lexical items for “Man” and 
“Woman” (as the practice items all involved the man and/or the woman). As previously 
mentioned, the man and the woman in the events were always played by the same male 
and female actor; thus, neither the producers nor receivers in the task ever had to 
distinguish one man or woman from another.  ASL Signers were, as Mothers were, 
allowed to watch each description as many times as they wanted (they watched most 
descriptions no more than once).  ASL Signers and Mothers thus had equal exposure to 
these stimuli (although each Mother still had vastly more experience with her deaf child’s 
homesign system than the ASL Signer with whom she was matched). 
Results & Discussion 
The performance of ASL Signers and Mothers on comprehension of the same homesign 
descriptions is shown in Table 4 below.  The proportions correct listed for Mothers differ 
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slightly from those listed in Table 3, because they are calculated on a set of items that is 
matched with that of each ASL Signer. 
 
Table 4. Comprehension of Homesign Descriptions by Mothers vs. ASL Signers 
Stimuli 
Number 
of Items Receiver 
Proportion 
Correct Receiver 
Proportion 
Correct 
P-value (2-
tailed), 
McNemar 
Test for 
Correlated 
Proportions 
Homesigner 1's 
Descriptions 71 
Mother of 
Homesigner 1 0.44 
ASL 
Signer 1 0.73 0.01 
Homesigner 2's 
Descriptions 70 
Mother of 
Homesigner 2 0.76 
ASL 
Signer 2 0.79 0.851 
Homesigner 3's 
Descriptions 72 
Mother of 
Homesigner 3 0.51 
ASL 
Signer 3 0.88 0.001 
Homesigner 4's 
Descriptions 70 
Mother of 
Homesigner 4 0.49 
ASL 
Signer 4 0.80 0.001 
 
Like homesigners’ mothers, ASL Signers comprehended homesign descriptions at rates 
significantly better than chance (25%; exact Binomial test, p<0.0001). Furthermore, ASL 
Signers comprehended the homesign descriptions they viewed better than that 
homesigner’s mother did.  Thus, the homesign descriptions did contain sufficient 
information to allow a receiver to successfully complete the task.  Mothers did not 
succeed for some other reason; we explore this further in subsequent analyses. 
 
Analysis by Event Type and Error Analysis In order to better understand which 
aspects of homesign production drive comprehension (or non-comprehension) by 
Receivers, we looked at features of the items themselves.  The analyses presented here 
are divided by two characteristics of the items: the number of participants in the event 
and the nature of the semantic relationship between participants.  As discussed in the 
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Materials section, I call items with two animate participants (e.g., “A man kisses a 
woman”)  “Reversible” items; these items included a distracter picture that depicted 
reversed roles for the participants (e.g., “A woman kisses a man”).  The remainder of the 
items I call “Non-Reversible,”—these events may be further divided by the number of 
participants.  Items with one animate or inanimate participant are referred to as “1-
Participant” items, and items with two animate or inanimate (or mixed) participants are 
referred to as “2-Participant” items. 
To show correct comprehension of semantically Reversible event descriptions 
Receivers need to: a) recognize the lexical items the homesigner produces, and b) 
understand how the lexical items representing the arguments relate to the lexical items 
produced for the action. That is, they need to understand the structure of these 
descriptions.  Comprehension of Non-Reversible event descriptions, in contrast, only 
necessitates that the Receiver recognize the lexical items produced by the homesigner.  I 
will present the analyses of the Non-Reversible items first, then the Reversible items. 
Four items of the original set of items were designed to be spatially “reversible.”  These 
items contained two inanimate objects, and the location of the objects in relation to one 
another was reversed in one of the foil choices.  An example of this is Item 9 from 
Subtest A, “A block of wood obstructs (is to the left of) a toy bus.”  One of the foils for 
this item would contain the block of wood to the right of the toy bus.  For the present 
project, I am more interested in how Receivers understand Homesigners’ argument 
structure than how they understand Homesigners’ representations of spatial relationships.  
Because the relationship between the spatially reversible items is locative rather than 
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semantic, they were excluded from the following analyses.  This means that the following 
analyses were conducted on a pool of 68 total items. 
 
Non-Reversible Items 
All Receivers comprehended Non-Reversible items at rates significantly better than 
chance (25%; Exact Binomial test, p<0.01). The left half of Table 5 (below) shows each 
participant’s proportion correct on the full set of Non-Reversible items and the results of 
the McNemar analysis comparing each Mother-ASL Signer pair.  All Receivers 
(excepting one Mother) comprehended one-participant items at rates significantly above 
chance (Exact Binomal test, p<0.001; Mother 1’s p=0.565).  All Receivers performed 
significantly above chance on two-participant Non-Reversible items (Exact Binomal test, 
p<0.02).  The right half of Table 5 shows each participant’s proportion correct for 1-
participant and 2-participant Non-Reversible items separately.  
 
Table 5. Mothers' vs. ASL Signers' Comprehension of Non-Reversible Items 
 
Collapsed Across 1- and 2-Participant Items Divided by Number of Participants in Items 
Participant 
Total 
Non-
Reversible 
Items 
Proportion 
Correct 
Number 
of Items 
P-value 
(2-tailed), 
McNemar 
Test for 
Correlated 
Proportions 
1-Participant 
Non-
Reversible 
Items 
Proportion 
Correct 
Number 
of Items 
2-Participant 
Non-
Reversible 
Items 
Proportion 
Correct 
Number 
of Items 
ASL 1 0.82 51 0.001 0.94 18 0.76 33 Mother 1 0.43 0.33 0.48 
ASL 2 0.84 51 0.359 0.95 19 0.78 32 Mother 2 0.75 0.63 0.81 
ASL 3 0.88 52 0.001 1.00 19 0.82 33 Mother 3 0.56 0.74 0.45 
ASL 4 0.84 51 0.001 0.83 18 0.85 33 Mother 4 0.51 0.56 0.48 
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Comparing Mothers to ASL Signers on all Non-Reversible items, we see the same 
pattern as for the analyses collapsed across all item types: the same three out of four ASL 
Signers do significantly better than the Mothers with whom they are paired at 
comprehending the non-reversible events.  This indicates that even when comprehension 
relies only on recognizing the lexical items, Mothers did not succeed.  This is particularly 
surprising given that: a) Mothers were allowed to view the descriptions as many times as 
they wanted; and b) Mothers have had much more practice with homesigners’ lexical 
items (indeed, with each homesign system in general) than did the ASL Signers (20-30 
years interacting with the homesigner and using the homesign system, as opposed to one 
hour viewing homesign descriptions for the ASL Signers). This apparent lack of 
comprehension of lexical items does not necessarily indicate that the mothers did not 
recognize them—mothers might have difficulty processing the lexical items in real time, 
even with repeated viewings.  We will address this point both in the discussion of the 
Error Analysis for Reversible Items, and in the General Discussion. 
On the Non-Reversible items (collapsing across number of participants), all four ASL 
Signers performed significantly better than 50% (chosen based on the discussion in Study 
One; exact Binomial test, p<0.0001).  In contrast, only Homesigner 2’s Mother 
performed significantly better than 50% (p<0.001).  This indicates that Mothers do not 
understand some keys parts of the homesign descriptions; I will discuss this more in the 
following paragraphs. 
One way of assessing what Mothers do understand of their deaf child’s homesign 
descriptions is to look at which foil Mothers pick when they answer incorrectly. Figure 6 
(below) depicts such an error analysis
Mothers and ASL Signers
Figure 
The foils for this type of 
gestures for the entity and 
choose the correct picture
indicating that, for the most part, they do understand both those gestures
other hand, make more errors, suggesting that they are missing some part of the homesign 
description.  When Mothers 
“Other Entity” (red), which indicates that in these instances, Mothers are not recognizing 
the gesture produced for the single participant in the event.  Homesigner 3’s Mot
often chooses the “Unrelated
the gesture produced for the action (perhaps in addition to the gesture produced for the 
participant). 
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 for 1-Participant (Non-Reversible) Items
. 
 
6. Error Analysis for 1-Participant Items 
item are structured such that a Receiver must 
the action, but not the relationship between the two,
.  ASL signers make very few errors on these types of events
.  Mothers,
err on these types of items, the most commonly chosen foil is 
” (blue) foil, which indicates she has likely not understood 
, for both 
 
understand the 
 in order to 
, 
 on the 
her most 
Nearly all the errors each Mother makes on this type of
have either the man or the woman as the target participant; this means that, when Mothers 
select the “Other Entity” foil, they have not understood the homesigner’s 
“man” or “woman.”  This seems odd, because (a)
the homesigners (they use the same gestures to mena “man” and “woman” for all items 
necessitating mention of these participants); (b) mothers have used the same gestures 
when they described these events in gesture; (
understanding of the gestures (by picking the correct picture on other items in which the 
man or woman is the target participant)
difficulty recognizing the lexical items (if they are pro
their difficulty integrating 
Figure 7 depicts the error analysis for 2
Mothers and ASL Signers.
Figure 7. Error Analysis for 2
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 item are for specific 
 these are fairly standard gestures for 
c) and mothers do show some 
. Perhaps these errors represent Mothers’ 
duced quickly, for instance), or 
the gestures into the meaning of the utterance. 
-Participant Non-Reversible Items, for both 
 
 
-Participant Non-Reversible Items
 
items that 
gesture for 
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The foils for this type of item are structured such that a Receiver must understand, for 
various items: the event, a single lexical item, both lexical items, both lexical items and 
the event, or a single lexical item and its semantic relationship to the event.  As the task 
for which the comprehension arrays were originally used was not intended as a 
comprehension task, the items and their foil types are not uniformly standardized on this 
dimension (although a future version of this task will have uniformly standardized foils).  
Correspondingly, the pattern of errors is less clear, and thus what each Receiver 
understands is more difficult to interpret from these data. 
As with the 1-Participant Item Error Analysis, ASL Signers make fewer errors than 
Mothers.  Generally speaking, ASL Signers chose the “Other Entity” (red) foil less than 
Mothers, indicating that they mostly understand the gestures for the two participants that 
the homesigner produces, while Mothers are having more difficulty with this (this 
corresponds with the Error Analysis from the 1-Participant Items).  Three of the four 
Mothers also select the “Unrelated” (blue) foil approximately 30% of the time they err, 
indicating that they understand little (if anything) of those descriptions (an example of 
this error would be selecting the picture that depicts a woman losing her sunglasses—
they are shown falling out of her back pocket—when the target event is “A man loses his 
keys”—the man inadvertently leaves the keys on a table). 
 
Reversible Items 
All Receivers (excepting one Mother) comprehended Reversible items at rates 
significantly or marginally better than chance (Exact Binomial test, p<0.05, 
ASL1/Mother3’s p=0.054, Mother4’s p=0.627).  Comparing Mother-ASL Signer pairs on 
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the reversible 2-participant events (total possible n=16), only 1 ASL signer performed 
significantly better than the Mother with whom he was paired (see Table 6).  However, 
this lack of a difference between Mothers and ASL Signers may be due to the small 
number of items on which the comparison is based. 
 
Table 6. Mothers' vs. ASL Signers' Comprehension of Reversible Items 
Participant 
Total 
Reversible Items 
Proportion Correct 
Number of 
Items 
P-value (2-tailed), 
McNemar’s Test for 
Correlated Proportions 
ASL 1 0.50 16 n.s. Mother 1 0.56 
ASL 2 0.73 15 n.s. Mother 2 0.73 
ASL 3 0.94 16 0.05 Mother 3 0.50 
ASL 4 0.73 15 0.146 Mother 4 0.33 
 
Previous work with three of the four homesigners who produced these event 
descriptions has demonstrated that they reliably place the noun phrase expressing the 
subject in clause-initial position (Coppola & Newport 2005).  If Receivers are sensitive to 
this systematicity (and are able to understand the homesigner’s gestures referring to the 
participants in these events), we would expect to see comprehension of these reversible 
event descriptions at rates significantly above 50%. 
 
Table 7. Mothers' and ASL Signers' Performance on Reversible Items 
Participant 
Number 
Correct 
Total Number 
of Reversible 
Items 
Difference from 50%, 
p-value (Exact Binomial 
Test, 2-tailed) 
ASL1 8 16 0.598 
Mother 1 9 16 0.402 
ASL 2 11 15 0.059† 
Mother 2 11 15 0.059† 
ASL 3 15 16 <0.001* 
Mother 3 8 16 0.598 
ASL 4 11 15 0.059† 
Mother 4 5 15 0.941 
Three out of the four ASL signers performed better than chance on the reversible 
items, but only one of the Mothers did (Table 
be using the same general, non
to complete the task.  However, if that were the case, we would expect them to perform 
equally well as mothers (around 50% corr
Signers perform better than 50% correct on Reversible events, and all ASL signers do 
better than 50% correct on Non
information gleaned from the homesig
Figure 8 depicts the error analysis for 2
and ASL Signers. 
Figure 8. Error Analysis for 2
 
 
 The foils for this type of Item all include a “Reverse” option (showing the same 
two participants as the “Correct” foil, but in reversed thematic roles); this means that 
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7).   It is possible that ASL signers might 
-linguistic strategy described in the Discussion of Study 
ect), and no better.  The fact that 3 of the 4 ASL 
-Reversible events indicates that they are using some 
n descriptions in choosing the correct picture.
-Participant Reversible Items, f
-Participant Reversible Items
1 
 
or both Mothers 
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Receivers must understand the relationship between the gestures produced for the 
participants and the gesture produced for the action in order to select the correct picture. 
 When ASL Signers err on these types of Items, they overwhelmingly (for all their 
combined errors but one) choose the “Reverse” foil (purple), indicating that for these 
items, they understand the gestures produced for the participants and the action, but not 
how those gestures are structured.  Mothers also tend to pick the “Reverse” foil when 
they err on this type of Item, although this foil choice accounts for proportionally less of 
Mothers’ total errors than for those of ASL Signers.  This may seem surprising, given 
that Mothers sometimes did not comprehend the gestures for the participant(s) (including 
gestures for “Man” and “Woman” specifically) for 1- and 2-Participant Items (evidenced 
by their selection of the “Other Entity” [red] foil). 
Perhaps Mothers’ performance on Reversible items is driven by their 
comprehension of the gesture each homesigner produced for the action in the event.  
Of the comprehension arrays for the sixteen reversible items, eight of these had foils 
structured such that comprehension of the action in the event would allow a 
Receiver to narrow his or her choices to the “Correct” and “Reverse” foils.   In 
contrast, the other eight Reversible items had a third foil which precluded this 
potential strategy, because that foil depicted the same action (with a different 
participant) as in the “Correct” and “Reverse” foils. 
At least half of the errors each mother makes on the Reversible items are on the 
items for which comprehension of the action alone would not allow Receivers to 
narrow their choices to just the “Correct” and “Reverse” foils (for Mother 1: 6/7 
errors; for Mother 2: 2/4 errors; for Mother 3: 5/8 errors; and for Mother 4: 6/10 
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errors are of this type).  If comprehension of the gesture homesigners produced for 
the action in the event were driving Mothers’ comprehension in the Reversible 
items, we would expect to see a different pattern of errors for items on which the 
comprehension array only has two pictures depicting the target action than for 
items in which three pictures depict the target action.  Mother should be less likely 
to select the “Reverse” foil for the latter items than for the former.  Although it is 
difficult to extract a pattern from such a small number of items for each Receiver, 
Mothers do not seem to be selecting the “Reverse” foil less often when they err on 
items for which three pictures depict the target action.  Thus, it seems as though 
comprehension of the action alone is not responsible for Mothers’ pattern of errors 
on Reversible items. 
Reversible items are more complex than Non-Reversible Items, both in terms of the 
Receiver’s comprehension load and the Producer’s descriptive load.  It may be that 
Homesigners, recognizing this complexity, produced descriptions of these events in such 
a way that aided Mothers’ comprehension (e.g., by producing them more deliberately 
and/or slowly, to ensure that whomever their original Receiver was could follow the 
description).  A future analysis of Homesigners’ productions in conjunction with 
Receivers’ comprehension would help determine whether this factor might have affected 
Mothers’ performance on these items. 
It may also be that, as discussed in Study 1, Mothers are not comprehending the 
homesign descriptions at all, but using a general strategy to infer that one of the two 
picture choices containing both the man and the woman, engaged in the same action, 
must be the correct choice. 
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The results of ASL Signers’ comprehension comparison to chance and the analysis of 
their errors suggests that, although ASL Signers’ comprehension of homesign 
descriptions is not error-free, they comprehended enough of the structure to outperform 
the homesigners’ Mothers. Indeed, the ASL Signers’ errors are understandable, especially 
since their experience with the homesign systems is so limited. 
The success of ASL signers indicates that the homesign descriptions do contain 
comprehensible information. Homesigners’ Mothers, despite their much greater 
experience with the individual homesign systems, are apparently not sensitive to the 
information that ASL Signers are presumably using to succeed in the task. 
General Discussion 
The results of Studies 1 and 2 demonstrate that homesign descriptions contain 
comprehensible information, but homesigners’ Mothers are relatively poor at 
understanding the information in these descriptions. This lack of understanding 
apparently persists despite the fact that mothers report (and longitudinal data confirm, to 
some extent; Coppola 2002) regularly using gesture to communicate since their now-
adult offspring were adolescents.  The events described by homesigners in this task are 
decontextualized; this means that Mothers & ASL Signers must rely solely on an 
understanding of the homesign system itself in order to correctly match pictures to 
homesign descriptions.  Because Mothers comprehend homesign descriptions less well 
than ASL Signers do, we make the claim that their understanding of their child’s 
homesign system (or their ability to process it effectively) is lacking. This in turn 
suggests that Mothers do not first create and then pass down homesign systems to their 
deaf children.  This does not preclude a scenario in which mothers’ early gestures formed 
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the basis for homesigners’ systems at a later time point.  However, mothers’ current poor 
comprehension of their deaf child’s homesign system indicates that, like the child 
homesigners studied by Goldin-Meadow and colleagues, the adult homesigners in 
Nicaragua have gone beyond the input they received. 
It might be the case that the time lag between the collection of the homesign 
productions (2002) and the collection of Mothers’ comprehension of these productions 
(2011) contributed to Mothers’ poor performance.  However, an analysis of productions 
by these homesigners over time shows that the systems remain relatively stable after 
adolescence (Coppola 2002).  As the youngest homesigner was 16 at the time of 
production, it is fair to assume that the systems have not changed much in the ten years 
since we collected those productions.  Furthermore, Homesigner 3’s Mother was the 
original receiver for that Homesigner’s event descriptions in 2002.  When we compare 
this mother’s comprehension of the live descriptions in 2002 to her comprehension of the 
videotaped descriptions in 2011, we see no difference in performance (see Table 8). 
 
Table 8. Mother 3’s Comprehension of Live vs. Videotaped Homesign Descriptions 
2002 
(Live Descriptions) 
Proportion Correct 
2011 
(Videotaped Descriptions) 
Proportion Correct 
P-value (2-tailed) 
McNemar's Test for 
Correlated Proportions 
0.49 0.53 0.832 
 
It might also be the case that mothers were poorer at comprehending homesign 
descriptions because the descriptions were videotaped rather than live, which prevented 
mothers from accessing common ground with the homesigner.  However, we expect there 
to be very little accessible common ground even in the spoken Spanish control task, as 
the events being described in either task are independent, unrelated, and 
decontextualized. Furthermore, to the extent that common ground is less accessible in 
 37 
videotaped versus live descriptions, it should have equally affected ASL Signers’ 
performance.  In fact, we would expect ASL Signers to be more impacted by this, as they 
do not have: a) the years of experience with the homesigner from which Mothers might 
possibly infer common ground; and b) knowledge of the task from experiences with it in 
past years.  ASL Signers’ better performance despite their increased (relative to Mothers) 
inability to access common ground indicates that this factor likely did not play a 
significant role in comprehension of videotaped homesign descriptions.  Additionally, the 
comparison in Table 7 speaks to this: that Homesigner 3’s Mother comprehended the 
same descriptions equally poorly, regardless of whether they were presented live or in 
videotaped format, supports the conclusion that common ground is not a relevant factor 
in these studies. 
The failure to find a statistically significant difference between Mothers and ASL 
Signers on their comprehension of Reversible items seems likely due to the small number 
of items of that type.  I am currently designing new stimuli that will include greater 
numbers of these informative events.  In these redesigned stimuli, I will also standardize 
the types of foils in each comprehension array, in order to ensure that participants cannot 
use a general test-taking strategy to narrow their choices. 
This dataset is limited by the small number of families of adult homesigners with whom 
our lab works, and the difficulty of collecting large amounts of data from them at a given 
time point. Though I have a small number of Mother-ASL Signer pairs, each participant 
contributes a relatively large number of data points. I intend to enter these data into a 
hierarchical linear model, using a dichotomous outcome variable (correct vs. incorrect on 
each item).  This will allow us to better account for sources of variability at the levels of 
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Item (Reversible vs. Non-reversible events); Receiver Type (ASL Signer, Homesigner 
Sibling, etc.) and Homesigner Family Unit. 
Mothers’ poor comprehension of their child’s homesign systems compared with that of 
ASL Signers raises two questions: Which factors distinguish Mothers from ASL Signers?  
Which of these factors drives comprehension (or non-comprehension) of homesign 
descriptions?  
One difference between Mothers and ASL Signers is their length of experience with the 
homesign system itself; Mothers have significantly greater experience with the homesign 
system than do ASL Signers.  However, given this, we would expect mothers to 
comprehend homesign production better than ASL Signers, which they do not.  
Mothers and ASL Signers also differ in their age of exposure to a visual 
communication system.  This factor could explain Mothers’ poorer comprehension of 
homesign. Brentari, Coppola, Mazzoni & Goldin-Meadow (2012) show that the 
handshapes produced by homesigners pattern more like those of established sign 
languages than like the gestures produced by hearing individuals in terms of phonological 
features.  Specifically, the finger complexity of the handshapes homesigners use in 
classifier predicates are more similar to those produced by native users of American Sign 
Language and Italian Sign Language (LIS) than to those produced by hearing gesturers.  
Work by Mayberry and colleagues (e.g., Mayberry et al. 2011) has found that the later an 
individual acquires a language, the less sensitive he/she is to certain features of the 
language, like phonology.  It may be the case that Mothers, who are not exposed to their 
child’s homesign system until they themselves are (typically) past adolescence, are not 
sensitive to such features of the system. The comprehension data from the studies 
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described here could provide further evidence that homesign is closer to a linguistic 
system than to gesture; that is, that homesign must be acquired beginning at an early age 
in order to reach proficiency (Johnson & Newport 1989, Newport 1990). 
The mother of Homesigner 2, who shows the best comprehension compared to the ASL 
Signer with whom she is paired, began using homesign with her son at an earlier age than 
the other mothers in our study (she was 16 years old when he was born).  Although by the 
time she began using homesign with him, she would have been well beyond the critical 
period for language acquisition established by Newport and colleagues, her relative youth 
might have conferred a crucial advantage in acquiring her deaf child’s homesign system. 
It might also be the case that ASL Signers’ early and significant experience with an 
established visual-manual language helped them perform better than Mothers in 
comprehending homesign productions.  Perhaps the ASL Signers are drawing on their 
(implicit) knowledge of how visual languages are structured to understand homesign. 
The comparison of both ASL Signers’ and Mothers’ comprehension of Reversible 
items to chance does hint at differences in how each group understands the structure of 
the homesign systems under study.  As discussed above, Coppola & Newport (2005) 
found that homesigners consistently place the gesture or gestures referring to the subject 
of the event (the subject noun phrase) in clause-initial position; that is, before the verb.  
However, a production for a given event may contain other information that precedes the 
clause containing the subject and verb; thus, that noun phrase may not always appear first 
in the utterance.  This other information can include locative information, or a noun 
phrase express the second participant in the event, and is usually separated from the 
clause containing the subject noun phrase by prosodic marking.   An example of this is 
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when Homesigner 3 produced the gesture order [WOMAN, MAN HIT] in describing the 
event, “A man hits a woman” (the comma represents the prosodic break—in this case, a 
head turn and a concurrent shift in eye gaze).  Productions such as these resemble the 
Topic-Comment structure, or fronted objects that are common across sign languages 
(discussed in Sandler & Lillo-Martin, 2006).  ASL Signers’ performance indicates that 
they may be detecting these structures, whereas mothers do not; perhaps early exposure 
to, or significant experience with this kind of argument structure or prosodic marking 
allows ASL Signers to understand homesigners’ descriptions in ways that Mothers 
cannot. 
ASL Signers use a visual language as their primary mode of communication, whereas 
Mothers’ primary mode of communication is spoken Spanish.  Thus, Mothers in general 
likely spend less time engaged in visual communication than do ASL Signers, which 
means their accumulated experience with such a system is likely less than that of ASL 
Signers.  Although it is unlikely Mothers will ever equal ASL Signers in the amount of 
time they spend using a visual communication system, we might find that the amount of 
time Mothers spend using homesign predicts how well they understand their deaf child’s 
homesign system. 
Comparing our two current groups with two additional groups might also further 
distinguish the effects of the age of exposure to a visual communication system, and the 
type of system (homesign vs. an established language), on homesign comprehension 
(summarized in Table 9). 
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Table 9. Possible Comparison Groups and Their Characteristics 
Group 
Type of 
visual 
system 
Age of 
Exposure 
Experience with 
an Established 
Visual System 
Mothers of 
Homesigners HS late minimal 
Native          
ASL Signers ASL early significant 
Siblings of 
Homesigners HS early minimal 
Non-native                  
ASL signers ASL late 
Range from 
minimal to 
significant 
 
First, we can measure the comprehension of homesign by siblings of those 
homesigners. The siblings of homesigners who are close to them in age likely started 
using homesign at a young age to communicate with their deaf sibling. Comparing 
homesigners’ siblings to their mothers will tell us whether early exposure to homesign 
can also drive better comprehension.  In addition, comparing the comprehension of 
homesigners’ siblings to that of native ASL Signers will reveal whether the nature of the 
visual communication matters (e.g., homesign vs. an established visual language like 
ASL). 
Second, we can look at comprehension of homesign by signers who acquired ASL later 
in life (e.g., in adolescence or beyond).  In the current groups of native ASL Signers, age 
of exposure is confounded with knowledge of a complex, established visual language.  
Measuring the comprehension of late-learning ASL signers can tell us whether (and if so, 
how much) experience with an established visual language supports homesign 
comprehension.  For example, perhaps experience with such a language confers 
knowledge regarding the ways in which visual-manual communication systems indicate 
certain types of meaning (e.g., using manual holds, pauses, or eye gaze changes to 
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convey prosodic breaks).  Brentari et al. (2011) found that nonsigners are equally as 
capable as signers in using non-manual cues (like those listed above) to detect prosodic 
breaks.  However, these results do not speak to whether there are differences between 
signers and nonsigners in ability to use these cues to interpret meaning.  It may be the 
case that, although Mothers can detect prosodic breaks present in homesigners’ 
descriptions, they are unable to incorporate the information conveyed by the breaks into 
an interpretation of meaning (in, for instance, the Topic-Comment-like structures that 
homesigners produce).  
These comparisons will help elucidate the nature of homesign systems.  If more 
experience with an complex, established visual communication system (ASL) supports 
better comprehension of homesign, we can, in conjunction with data regarding the 
systematicity of homesign production, provide further evidence that homesign systems 
are themselves linguistic. Moreover, if better comprehension of homesign is predicted by 
factors that are associated with acquiring linguistic systems (namely, age of exposure), 
such results would accord with Brentari et al.’s (2012) findings, providing evidence that 
homesign systems are more like language than like gesture. 
More work must be done to create a full and accurate characterization of the 
development of homesign systems.  However, if such research supports my claim that 
homesigners and not their mothers are driving the development of their system, this may 
have interesting implications regarding the capacity of the human brain for language. To 
the degree homesigners are innovating their systems and to the degree that their systems 
resemble existing visual languages, we can say there is something in the learner that is 
capable of producing language.  It may very well be the case that the capacities that 
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evolved to support language acquisition are also capable of creating language, to some 
degree.  Future work involving converging methods—spontaneous and elicited 
production, comprehension, eye-tracking and neurophysiological measures—and 
different populations—such as homesigners and different cohorts of users of Nicaraguan 
Sign Language—will help clarify the specific contributions of the brain, and the 
environmental conditions necessary for different features of language to emerge.  
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Appendices: List of Items 
 
Appendix A: Items by Subtest 
Subtest 
Item 
Number Description 
Number of 
Participants/
Entities Reversible? 
A Practice A man hits a woman 2 Y 
A Practice A woman breaks an egg 2 N 
A Practice A woman faints 1 N 
A 1 A woman sits in a chair 2 N 
A 2 A man appears 1 N 
A 3 A man makes a woman angry 2 Y 
A 4 A man fears a woman with a mask 2 Y 
A 5 A candle is in a bowl of water 2 N 
A 6 A man pushes a chair 2 N 
A 7 A woman breaks a pencil 2 N 
A 8 A man faints 1 N 
A 9 A block of wood obstructs (is to the left of) 
a toy bus 2 
Y-
excluded* 
A 10 A man is a cowboy 2 N 
A 11 A rug is on the floor 2 N 
A 12 A gift surprises a man 2 N 
A 13 A man wakes up a woman 2 Y 
A 14 A woman is happy 1 N 
A 15 A man smells some shoes 2 N 
A 16 A woman loses her sunglasses 2 N 
A 17 A piece of paper burns 1 N 
A 18 A woman likes some flowers 2 N 
A 19 A man stands up 1 N 
A 20 A woman sees a man 2 Y 
A 21 A cup is blue 1 N 
A 22 A man is hurt 1 N 
A 23 A woman smells a man 2 Y 
A 24 A woman is a teacher 2 N 
A 25 A man misses a ball 2 N 
A 26 A woman touches a man 2 Y 
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A 27 A man kisses a woman 2 Y 
A 28 A man eats a banana 2 N 
A 29 A woman crouches in the shade 2 N-
excluded† 
A 30 A woman drops a ball 2 N 
A 31 A rug flaps 1 N 
A 32 A woman cries 1 N 
A 33 A woman falls 1 N 
A 34 A ball appears 1 N-
excluded† 
A 35 A woman fears a spider 2 N 
A 36 A toy car sits on top of a block of wood 2 Y-
excluded* 
A 37 A phone call makes a woman happy (also: A woman talks on the phone) 2 N 
A 38 A man lies on the floor 2 N-
excluded† 
B Practice A woman faints 1 N 
B Practice A woman breaks an egg 2 N 
B Practice A man hits woman 2 Y 
B 1 A woman sneezes 1 N 
B 2 A woman loses a bracelet 2 N 
B 3 A man sees a woman 2 Y 
B 4 A man is afraid 1 N 
B 5 A woman limps 1 N 
B 6 A man sits in a spotlight 2 N 
B 7 Carrying a suitcase makes a man tired 2 N 
B 8 Some ice melts on a plate 1 N-
excluded† 
B 9 Some blocks of wood surround a banana 2 Y-
excluded* 
B 10 A woman is afraid of a man with a mask 2 Y 
B 11 A man is a doctor 2 N 
B 12 A woman pushes a man 2 Y 
B 13 A man throws a ball 2 N 
B 14 A piece of paper falls 1 N 
B 15 A woman runs 1 N 
B 16 A woman wakes up a man 2 Y 
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B 17 A cup is in the spotlight 2 N 
B 18 A woman is angry 1 N 
B 19 A man loses some keys 2 N 
B 20 A woman hits a pillow 2 N 
B 21 A woman is sad 1 N 
B 22 A man surprises a woman 2 Y 
B 23 A man yells 1 N 
B 24 A flower is in a bowl of water 2 N 
B 25 A woman stands in the corner 2 N 
B 26 A mask frightens a woman 2 N 
B 27 A toy car hangs from a block of wood 2 Y-
excluded* 
B 28 A man loses a handkerchief 2 N 
B 29 A man smells some flowers 2 N 
B 30 A man chases a woman 2 Y 
B 31 A man dislikes a banana 2 N 
B 32 A ball is in the corner 2 N 
B 33 A man sleeps 1 N 
B 34 A woman sees a mask 2 N 
B 35 A pile of stones disappears 1 N-
excluded† 
B 36 A man smells woman 2 Y 
B 37 A woman frightens a man 2 Y 
B 38 A man is a farmer 2 N 
B 39 A woman hits a man 2 Y 
 
* Spatially Reversible Items—Excluded from the Analyses by Event Type and the Error 
Analyses 
† “Bad Items”—Excluded from the Analyses by Event Type and the Error Analyses 
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Appendix B: Items by Type and Number of Participants/Entities 
 
1-Participant, Non-Reversible Items 
Description Subtest Order in Subtest 
1. A man appears A 2 
2. A man faints A 8 
3. A woman is happy (smiling) A 14 
4. A piece of paper burns A 17 
5. A man stands up A 19 
6. A cup is blue A 21 
7. A man is hurt A 22 
8. A rug flaps A 31 
9. A woman cries A 32 
10. A woman falls A 33 
11. A ball appears A 34† 
12. A woman sneezes B 1 
13. A man is afraid B 4 
14. A woman limps B 5 
15. Ice melts (on a plate) B 8† 
16. A piece of paper falls B 14 
17. A woman runs B 15 
18. A woman is angry B 18 
19. A woman is sad B 21 
20. A man yells B 23 
21. A man sleeps B 33 
22. A pile of stones disappears B 35† 
† “Bad Items”—Excluded from the Analyses by Event Type and the Error Analyses 
 
 
2-Participant, Non-Reversible Items 
Description Subtest Order in Subtest 
1. A woman sits in a chair A 1 
2. A candle is in a bowl of water A 5 
3. A man pushes a chair A 6 
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4. A woman breaks a pencil A 7 
5. A man is a cowboy A 10 
6. A rug is on the floor A 11 
7. A gift surprises a man A 12 
8. A man smells some shoes A 15 
9. A woman loses her sunglasses A 16 
10. A woman likes some flowers A 18 
11. A woman is a teacher A 24 
12. A man misses a ball A 25 
13. A man eats a banana A 28 
14. A woman crouches in the shade A 29† 
15. A woman drops a ball A 30 
16. A woman fears a spider A 35 
17. A woman talks on the phone A 37 
18. A man lies on the floor A 38† 
19. A woman loses a bracelet B 2 
20. A man sits in a spotlight B 6 
21. A man carries a suitcase and gets tired B 7 
22. A man is a doctor B 11 
23. A man throws a ball B 13 
24. A cup is in the spotlight B 17 
25. A man loses some keys B 19 
26. A woman hits a pillow B 20 
27. A flower is in a bowl of water B 24 
28. A woman stands in the corner B 25 
29. A mask frightens a woman B 26 
30. A man loses a handkerchief B 28 
31. A man smells some flowers B 29 
32. A man dislikes a banana B 31 
33. A ball is in the corner B 32 
34. A woman sees a mask B 34 
35. A man is a farmer B 38 
† “Bad Items”—Excluded from the Analyses by Event Type and the Error Analyses 
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2-Participant Reversible Items 
Description Subtest Order in Subtest 
1. A man makes a woman angry A 3 
2. A man fears a woman with a mask A 4 
3. A man wakes up a woman A 13 
4. A woman sees a man A 20 
5. A woman smells a man A 23 
6. A woman touches a man A 26 
7. A man kisses a woman A 27 
8. A man sees a woman B 3 
9. A woman is afraid of a man with a mask B 10 
10. A woman pushes a man B 12 
11. A woman wakes up a man B 16 
12. A man surprises a woman B 22 
13. A man chases a woman B 30 
14. A man smells woman B 36 
15. A woman frightens a man B 37 
16. A woman hits a man B 39 
† “Bad Items”—Excluded from the Analyses by Event Type and the Error Analyses 
 
 
 
 
 
 
